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BACKGROUND
Living shoreline techniques can be effective tools for bolstering coastal habitats, controlling erosion, and protecting coastal areas from the impacts of storms, sea level rise and boat wakes. Under the right conditions, they can provide a variety of services while being cost-competitive with traditional approaches, such as bulkheads.
Despite their potential, sustainable shoreline designs are not applied as broadly or effectively as might be expected.
Members of the National Estuarine Research Reserve System (NERRS) and partners, in part supported by Science Collaborative resources, have been studying how different living shoreline designs perform in a variety of coastal locations from Mississippi to New York, and have been developing tools to enhance the use of these techniques.
On April 11, 2019, the NERRS Science Collaborative hosted a panel webinar highlighting these efforts and to encourage a dialogue around important next steps for living shorelines research and management. In addition to facilitating a panel discussion of lessons learned, management implications, and next steps related to a series of applied research projects, the webinar gave audience members the opportunity to engage and ask questions about opportunities and challenges associated with living shorelines. This document is a comprehensive post-webinar report that includes a summary of the panel discussion, records of the Q&A session and comments submitted by attendees about next steps for living shorelines, the results of audience polls administered during the webinar, an account of who attended the webinar, and a list of participants who opted to list their contact information to foster connections among living shorelines practitioners and researchers.
A complementary living shorelines management brief is also available in the Science Collaborative Resource Library.
About the NERRS
The National Estuarine Research Reserve System (NERRS) is a network of 29 coastal reserves located in 22 states and Puerto Rico. Each site includes programs focused on land stewardship, research and scientific monitoring, training programs for the public and local officials, and education.
About the NERRS Science Collaborative
The NERRS Science Collaborative is a NOAAfunded program that provides grants and other support for user-driven collaborative research, assessment, and transfer activities that address critical coastal management needs identified by the reserves.
projects tends to lead to more projects; designs may vary by region, but challenges are similar across the Reserve system; and NERRS sites serve as excellent reference sites or controls in research.
Discussion Prompt 2: What do you see as the next steps, opportunities, and needs for management and research?
Jennifer Raulin identified three major misconceptions common to living shorelines against traditional armored shorelines: cost, efficacy, and maintenance. She remarked that living shorelines make people nervous because they may not have the same outward appearance of strength that a bulkhead does, but went on to say that photographic evidence showing how living shorelines survive major storms provides a compelling case for their strength.
Opportunities and Needs: Explore more social science, or more discussion on how other reserves have overcome barriers to implementation; and perform a cost-benefit analysis for ecosystem services and protective function offered by living shorelines approaches.
Denise Sanger spoke to the need for approved guidance documents to encourage statelevel support and provide evidence of living shoreline efficacy and cost-effectiveness. From a research perspective, Denise identified materials testing as an ongoing focus of shoreline research and application in South Carolina.
Next steps: Explore material combinations that optimize the efficacy and longevity of living shorelines.
Stuart Findlay commented that the Sustainable Shorelines project team identified both short-term and long-term goals. In the short term, he noted that the team's advisory committee was eager to see projects on the ground, functioning as intended and providing ecological benefits. For long-term goals, Stuart indicated that a change in landscape and coastal design practice motivated by client needs would be the likely driver behind wider adoption of living shorelines. Christine Angelini identified two areas that need more attention from a research perspective:
harmonizing natural and built environments; and quantifying the net benefits of collective action. For the former, she described a need to conceptually expand living shorelines approaches to existing armored shorelines to help stabilize eroding shorelines and improve their ecological benefits. In the latter area, Christine observed that communitywide efforts to implement living shorelines could provide crucial information as to whether there are any net benefits that can arise through collective action and implementation, such as seeing the greatest gains in water quality where many neighbors invest time and effort into oyster restoration.
Need: A study quantifying the collective benefits of whole-systems approaches versus individual approaches for living shorelines.
Eric Sparks commented on the high ratio of private to public landowners in coastal areas, identifying private property-scale evaluations as a target area for ongoing work. This perspective was reinforced by Jennifer Raulin, who agreed that targeting homeowners' associations and community groups to increase awareness about living shorelines was an effective way to build and finance larger projects. 
Need

Angelini's work?
A: In estuaries that support moderate to high levels of boat traffic, it can be essential to understand how the energy created by boats are affecting shoreline processes and design living shorelines in such a way that they can can not only withstand that energy, but also dissipate it to enable coastal marsh and/or oyster reef to persist. And, as far as I know, Linda A: For 11 years now, the state of Maryland has said that the preferred approach is the natural approach, but you can still apply for a waiver. We have a joint permitting process with federal and state permitting. The timeline for the living shoreline design process can be lengthy, which can be a disincentive for homeowners, and that may be an area which we can improve upon. There are FAQs on the MD DNR page that can take homeowners and contractors through the process.
Q: How do you balance the installation of a living shoreline with prohibitions on filling out into our waterways and potentially impacting other benthic habitat?
A: I think it's important to consider the objectives of the living shoreline installation in the first place. Is it meant to preserve the coastal wetlands that are behind it? Was that benthic habitat salt marsh three years ago that's eroded and become benthic habitat? I think we should be a bit careful about where we're placing these materials. Are we managing against what's somewhat of a natural process, in which that mudflat was going to expand whether there were humans there or not? We're engineering nature in all of these situations, so we again need to consider the objectives; is property protection the main objective of your project? Is it preventing further habitat loss? You could potentially justify installing materials to take over some of that benthic habitat in the latter case, but if the ecological benefit of that benthic habitat is very high, and you don't have these other incidental ecosystem services generated by that living shoreline, then you may be doing the natural system the biggest favor by leaving it alone. Again, I think this is another example of the importance of local context and conditions. Q: Are you all working with the same definition of a living shoreline? There's a spectrum of how "living" a living shoreline practice might be, so I'm interested in whether everyone's speaking the same language.
A: For this webinar, we used a broad definition of living shorelines in order to capture the diverse approaches used by the featured projects. For our purposes, the term living shoreline encompasses a range of techniques referred to as nature-based, ecologically enhanced or softer approaches. Projects incorporate features of the natural environment, including plantings, oyster reefs, breakwaters, natural fibers or rock amendments in order to stabilize the shoreline and protect coastal habitats.
Q: Is any work being done in this area for urban and industrial shipping channel areas?
A: There is certainly work being done by engineering firms to address and mitigate erosion associated with industrial ports and commercial shipping channels. However, most of the infrastructure put into place to reduce erosion from those sources is usually associated with the ports themselves, and does not address erosion to coastal wetlands and reefs that may be further from urban centers but still affected by these larger boats. In general, humans have extensively hardened urban coastlines where boating traffic is really high; thus, many of A: I can't speak for the state, but it does relate back to a previous question as to whether there's some sort of fast-tracking for living shorelines. I'm a bit concerned that there's a risk, if a living shoreline design gets fast-tracked, then that will become a standard practice. Then, whether or not a specific design is appropriate for certain situations, it may be installed regardless and potentially fail. This in turn can lead people might to conclude "we tried it and it didn't work so we aren't going to consider this anymore."
The other potential problem is that universal application of a living shoreline design trades one kind of homogeneity for another. Given the range in attributes for natural shorelines along any coastline, the last thing you want to do is lose diversity; those natural shorelines have become different for a variety of reasons, and the idea that we're going to replace them with any single type of shoreline -hard and gray or green -is probably a bit optimistic. We need the knowledge base to be able to say "for your site, degree of protection, and conditions, these are your best three options," and hope that one of those options has nature-based features.
A: Every project is so different, and every shoreline is so different. A standardized approach may not be the best thing for this. We recently ran a contractor workshop in which we presented the basics of living shorelines, suggesting they contact us after the fact if they have specific projects they want to tackle. If we expanded that workshop to include every possible scenario, we'd have been there for a week. I don't think it's likely that there will be a standardized packet of living shoreline activities pushed forward in our region. A: It depends on the goal to some extent -was it installed with habitat creation or shoreline protection as a priority? Since our project was centered on shoreline protection, our (SC) monitoring program reflects that. I'd say in the simplest sense sediment characteristics, sediment elevation, shoreline position, and oyster growth would be key metrics.
If it was for habitat creation then some of those parameters, plus some sort of nekton-type metric (e.g., drop-netting), would be needed.
A:
The goal and context are important. Some caution is needed in this dialogue to avoid too much separation between shoreline protection services and, at least for oyster reef-based approaches, other associated ecosystem services. It is impractical to measure every type of ecological benefit for every restoration site we establish or living shoreline that we create. For our current project (SC), we were certainly focused on shoreline protection as our primary response, but for reefs that were successful in those functions, as supported by oyster settlement and growth, I do not think that it is a leap to assume that other benefits were occurring, even though we did not measure them (e.g., water filtration, associated fauna, etc.).
Certainly, for the east coast, those benefits of oyster reefs are extremely well documented.
At least in terms of oyster based approaches to creating living shorelines, there are some standardized monitoring approaches that are encouraged and can be useful in determining the extent to which the establishment of oyster reef habitat has been successful. One such widely distributed handbook on those approaches can be found here.
Q: Can you please post the link for the management brief that was mentioned?
A: You can access the Draft Management Brief -distributed ahead of the April 11 webinarfrom the Resource Library on the NERRS Science Collaborative website.
Q: Was this webinar recorded for later viewing?
A: The video recording for this webinar is available on the Science Collaborative's YouTube channel.
ATTENDEE THOUGHTS ON NEXT STEPS, OPPORTUNITIES, AND NEEDS
Following the webinar, attendees were prompted with a short, online survey to provide their thoughts on next steps, opportunities, and needs for management and research related to living shorelines. Science Collaborative staff then organized survey responses according to emergent themes as follows.
Prompt: What do you see as next steps, opportunities, and needs for management or research related to living shorelines?
Permitting and coastal management l I would like to see a better feedback loop between practitioners and permitting agencies. The red tape can be so thick that the original intent of these restorations is lost. As a design consultant I would love the opportunity to give input on the actual installation results of these regulations.
l More focused and coordinated management of public lands (federal, state, local) with eroding shorelines.
l Elevate living shorelines from piecemeal, erosion protection projects to a larger scale, multiple-benefits coastal resilience framework.
l Shifting management from a private owner or household level to a shoreline approach.
l Develop regulatory flexibility when reviewing permit applications to assess ecological functionality and account for ecological uplift.
Financing and incentives
l We need cost-share programs and monetary incentives, as well as more education and greater awareness among homeowners.
l I would really like to learn more about, and see greater application of, Maryland financing options -or financing mechanisms from anywhere really.
l Get local governments to provide incentives for living shorelines.
l Research on how local governments can incentivize nature-based solutions for shoreline protection.
l The permitting process on its own becomes cost prohibitive, and I like the idea of cost-sharing grants for private homeowners.
Shoreline designs and materials
l One of the next steps for research is to evaluate hybrid options and/or ecologically beneficial enhancements to hardened shorelines.
l I know examples on West Coast are scarce but this discussion was very low-energy environment centric and had less utility for someone from the West Coast. In particular I would really like Maryland financing options -or financing mechanisms from anywhere really.
l A big need that we have as restoration practitioners is the development of a biodegradable mesh that can hold recycled oyster shells long enough for new oysters to attach to and grow, ideally 3-5 years. The plastic mesh is very effective Webinar Summary Report | April 11, 2019 ATTENDEE ThOughTS ON NExT STEPS, OPPORTuNiTiES, AND NEEDS for living shoreline construction, however, we would like to get away from the plastic since marine debris removal and prevention is another one of our goals.
l Salt marsh grass cultivation and best planting techniques.
l Intertidal reef construction methods using oyster shells without plastic.
Understanding decision making related to living shorelines l Socioeconomic research capturing stakeholders' motivations.
l More social science understanding to reveal how property owners perceive risk and make their choices.
l As Christine Angelini said during the webinar, we need to elevate living shorelines from piecemeal, erosion protection projects to a larger scale, multiple-benefits coastal resilience framework. This certainly requires more social science understanding to reveal how property owners perceive risk and make their choices. We are working on this approach now in coastal Virginia.
l People generally don't want to lose their property and would rather use the tidal areas to install the living shoreline.
Outreach and communications
l As a member of Fairfax County Wetlands Board and an environmental professional working on natural and nature-based flood management training, I think we need more work on innovative communication and awareness raising for living shorelines and training with contractors and engineers.
l We need more focus on property owner buy-in; greater diplomacy and/or outreach to homeowners about ecological practices.
l Discussions on how to get consultants on board convincing their clients to try living shorelines rather than hardened shorelines. l One of the next steps for management is to train and mentor marine contractors in the implementation of living shorelines and hybrid solutions.
l In New England, at the state and regional scales, we need more training material development and outreach, education, and capacity development with coastal engineers, landscape architects, permitting staff, municipal staff, and private coastal property owners.
l I think that there is a real need for design guidance on living shorelines. There are a lot of different options available but, as an engineer, it's difficult to be confident sometimes that less "hardened" approaches are adequate to appropriately stabilize a shoreline.
l We need more industry training and development of best management practices for living shoreline practice.
l Consideration of habitat tradeoffs in construction of living shorelines -for example, submerged aquatic vegetation is often growing along shorelines that would be filled in the construction of a living shoreline. How is the existing habitat function taken into consideration in design?
l Stuart Findlay made a valid point about fast-tracking with expedited permits & review processes. He rightly expressed concern for under-designed or inappropriate design choices
